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DESCRIPTION

Title of the Invention

DESIGN ASSISTANCE METHOD

Technical Field
[0001] The present invention relates to a desigmstsice method configured to assist

in designing a design product composed of a ptyraficomponents.

Background Art

[0002] Conventionally, various CAD applications babeen proposed to assist a
designer in designing. Among such CAD applicatidihere is an application capable of
incorporating CAD data such as standard compomeigatalog.

[0003] Further, Patent Literature 1 discloses aeoreception system in which, when
a designer changes the external dimensions of @egsed component, the drawing is
automatically modified and displayed on a workedisplay so that a component

manufacturer can receive an order for the compadhentigh the Internet network.

Citation List
Patent Literature

[0004] Patent Literature 1: Japanese Patent Agjaitaaid-Open No. 2012-79094

Summary of Invention

Technical Problem

[0005] However, the designer makes design changes GAD screen of a display,
and when modifying a component, the designer takesccount of whether the modified
component is a standard component, what is the Imod&oer, and the like on the spot.
[0006] Therefore, when the modified component isanetandard component, there is
a possibility that the designer will be forced taka a design change again. There is

also a possibility that the component manufactwannot receive an order for a
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component, for which the order is expected to beived as a standard component listed
in a catalog at first, due to the design changeetomponent.

[0007] The present invention has been made in deration of the above background,

and it is an object thereof to provide a designstssce method capable of making a

model number follow a modified component.

Solution to Problem

[0008] A method of the present invention is a mdtld causing a display device to
display the shape of a component based on compdatmion a computer including the
display device and an input device, including: ameptance step of accepting an
instruction to modify a component from the inputide; a search step of searching for
whether a modified component after the modificatioraccordance with the accepted
instruction is stored in a standard component damory unit in which data on a
plurality of standard components each includintpast dimensions that define the shape
and a model number are prestored; a model numpkcneg step in which, when the
modified component after the modification is seattin the search step to be stored in
the standard component data memory unit, the muateber of the component before
the modification is replaced with the model numisated to the standard component;
and a redisplay step of displaying, on the disglayice, the shape of the component
based on shape data of the modified component ahwlre instruction is accepted.
[0009] According to the method of the present i@ when the modified
component is a standard component, the model nuofore modified component is
automatically replaced with a model number relapethe standard component. Thus, a
designer is not required to check whether the mnemtiitcomponent is a standard
component, and check on the model number andkéefithe modified component, and
this can simplify the design work. As for a compphmanufacturer, the risk of being
unable to receive an order for a component, fockvttie order is expected to be received
as a standard component listed in a catalog at @itse to the design change of the
component can be reduced.

[0010] In the method of the present inventionsipreferred that the computer should
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include an alert device, and the method shouldhéurinclude an alert step of causing the
alert device to issue a warning when the modifiechgonent is searched in the search
step not to be stored in the standard componeatdamory unit.

[0011] In this case, a warning is issued when todifired component is not a standard
component, and this can urge the designer to adogtindard component which is
generally inexpensive and the delivery date of Wwinscearlier.

[0012] For example, in the method of the presememtion, the instruction to modify
the component includes an instruction to modifieast one of the dimensions that define
shape data of the component.

[0013] Further, in the method of the present invemtit is preferred that a range of
dimensions related to at least one of the dimessibiat define shape data of the
component should be included in the standard coemaiata memory unit, and when a
modified dimension of the component is searchetlersearch step to be out of the range
of dimensions, the waring should be issued in tbe atep, while when the modified
dimension of the component is searched in the Bestep to be within the range of
dimensions, the model number of the component befloe modification should be
replaced with a model number corresponding to tleeifled dimension in the model
number replacing step.

[0014] In this case, when the modified dimensiorihaf component is within a range
of dimensions of a standard component, the modabeu of the modified component is
automatically replaced with a model number reldatethe standard component. Thus,
the designer is not required to check whether tlogliied component is a standard
component, and check on the model number andkéefithe modified component, and
this can simplify the design work. Further, whére tmodified dimension of the
component is out of the range of dimensions ofdfamdard component, a warning is
issued. This can make the designer become awdne oked to limit the dimensions of
the component to the range of dimensions of thedsra component.

[0015] For example, in the method of the presewention, the instruction to modify
the component includes an instruction to modifypghdata of the component.

[0016] Further, for example, in the method of thesent invention, the instruction to
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modify the component includes an instruction to ifyodt least any one piece of data in
the data on the component.

[0017] In the method of the present inventionsipreferred to further include a price
calculation step of calculating a price of the nfiedi component according to the length
of the modified dimension when the modified dimensof the component is searched in
the search step to be within the range of dimessiand a price display step of causing
the display device to display the price calculatetthe price calculation step.

[0018] In this case, the price of the modified comgnt can be presented
automatically to the designer.

[0019] For example, in the method of the presememtion, the data include the
delivery date or the price of the component.

[0020] Further, for example, in the method of thesent invention, the instruction to
modify the component includes an instruction to ifyotthe shape of at least one portion
of the component.

[0021] Further, in the method of the present inwemtit is preferred that data on a
semi-standard component in which the shape ofast lene portion of the component is
modified should be prestored in the standard compiogata memory unit, and when the
modified shape of the component after the modificats searched in the search step to
match with that of the semi-standard component,ntibelel number of the component
before the modification should be replaced in thedeh number replacing step with a
model number generated according to the semi-stdedanponent after the modification.
[0022] In this case, when the shape of the modifi@ehponent matches the shape of
the standard component or the semi-standard compotiee model number of the
modified component is automatically replaced witle imodel number related to the
standard component or the semi-standard compon@&hus, the designer is not required
to check whether the modified component is a stahdamponent or a semi-standard
component, and check on the model number andkéefithe modified component, and
this can simplify the design work. Further, whdme tdimensions of the modified
component are neither those of the standard compamethose of the semi-standard

component, a warning is issued. This can makelésener become aware of the need
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to modify the shape of the component into the stehdomponent or the semi-standard
component.

[0023] Further, in the method of the present inkemtit is preferred that, when the
modified shape of the component after the modificats searched in the search step to
match with that of the standard component, the modeber of the component before
the modification should be replaced in the modehber replacing step with a model
number related to the standard component aftentufication.

[0024] In this case, when the shape of the modifi@ehponent matches the shape of
the standard component, the model number of thafiedaomponent is automatically
replaced with the model number related to the stahdomponent. Thus, the designer
is not required to check whether the modified congmb is a standard component or a
semi-standard component, and check on the modebeand the like of the modified
component, and this can simplify the design work.

[0025] In the method of the present inventionsifpreferred to further include a list
creation step of creating a list including at letst model number of the displayed
component, wherein when the model number is reglacéghe model number replacing
step with the model number after the modificatiarist in which the model number is
replaced with the model number after the modifzats created in the list creation step.
[0026] In this case, when the component is modifeelist in which the model number
of the modified component is replaced can be auioaily created.

[0027] In the method of the present inventionsipreferred to further include a file
name changing step in which, when the model nurabéne component is replaced in
the model number replacing step, a file name rletedata including the shape data and
model number of the component is changed.

[0028] In this case, when the component is modifibe file name related to the
component is automatically changed, and this cawgmt a confusion between file names
before and after the modification.

[0029] For example, in the method of the presewmemtion, the instruction to modify
the component includes an instruction to changenibagel number.

[0030] Further, in the method of the present inkemtit is preferred that data on basic
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dimensions that define dimensions of a basic sbéfiee standard component should be
included in data on the standard component stanethe standard component data
memory unit, and when the modified shape of thepmrent is searched in the search
step to match with that of the standard componitet,standard component after the
modification should be displayed in the redisplegpso match the basic dimensions of
the standard component to the basic dimensionkeottandard component before the
modification.

[0031] In this case, the modified component canplaed in the position of the
component before the modification.

[0032] In the method of the present inventions ipieferred to further include a related
component changing step in which, when the insbocto modify the component is
accepted from the input device in the acceptarge, shape data of the component is
changed to shape data of another component refatdade component on which the
instruction to modify is accepted, wherein the shéyased on the shape data of the
component changed in the related component charggemis also redisplayed in the
redisplay step.

[0033] In this case, when the component is modifeedomponent required to change
in association therewith can be automatically ckedng

[0034] A computer readable and executable prograrth@ present invention is a
program causing a computer including a displayaeand an input device to execute: an
acceptance step of accepting an instruction to fjpadtcomponent from the input device;
a search step of searching for whether a modifeedponent on which the instruction is
accepted is stored in a standard component dataryemit in which data on a plurality
of standard components each including at least ribioes that define the shape and a
model number are prestored; a model number regjatep in which, when the modified
component is searched in the search step to bedstorthe standard component data
memory unit, the model number of the component reefoe modification is replaced
with the model number related to the standard corapp and a redisplay step of
displaying, on the display device, the shape ofcttraponent based on shape data of the

modified component on which the instruction is g@ted.
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Brief Description of Drawings
[0035] FIG. 1is a block diagram of a CAD systemnimg on a computer by a method
according to an embodiment of the present invention

FIG. 2 is a table illustrating an example of & lis

FIG. 3 is a diagram illustrating an example in ethstandard component data
are displayed on a screen.

FIG. 4 is a diagram illustrating an example in ebha design product and file
names are displayed on the screen.

FIG. 5 is a diagram illustrating another exampte which the standard
component data are displayed on the screen.

FIG. 6 is a diagram illustrating still another mlesy example in which semi-
standard component data are displayed on the screen

FIG. 7 is a descriptive diagram illustrating yeiotner example in which the
standard component data are displayed on the screen

FIG. 8 is a flowchart illustrating processing dirat example performed on the
computer by the method according to the embodimithie present invention.

FIG. 9 is a flowchart illustrating processing ofecond example performed on
the computer by the method according to the embedliof the present invention.

FIG. 10 is a flowchart illustrating processingaothird example performed on
the computer by the method according to the embexliiof the present invention.

FIG. 11 is a flowchart illustrating processingeofourth example performed on

the computer by the method according to the embexliiof the present invention.

Description of Embodiment

[0036] A CAD system running on a computer 100 lmgethod according to an
embodiment of the present invention will be desatiwith reference to the
accompanying drawings. A program according tceth@odiment of the present
invention is a program readable and executabl@&ygomputer 100 to run the CAD

system on the computer 100.
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[0037] The CAD system may be an add-on system iolwd program having
functions relating to the method of the presengitiion is added on a commercially
available CAD system, or may be a system in whiphogram for the CAD system
executes the functions of the method of the presgantion.

[0038] The CAD system is configured by the compaf. The computer 100 that
configures the CAD system includes an input detib@ such as a keyboard and a mouse,
a display device 120 such as a display, an ougitd 130 including a printing device
such as a printer, a communication device 140 winatsmits and receives information
through a communication line such as LAN (Locala&Metwork), a memory device 150
composed of a semiconductor memory, a hard diske dand the like to store a program
and data, a central processing unit (CPU) whiclo@es the program stored in the
memory device to control the input device 110,display device 120, the output device
130, and the communication device 140, and an@désite 160 such as a speaker device.
[0039] The program stored in the memory devicei$Z0program to control the CAD
system, which may also include an OS (Operatinge8ysand various application
programs in addition to the program used to exethaenethod according to the
embodiment of the present invention. The compl@@rmay be a general computer,
and the detailed description thereof will be onditte

[0040] The program may be stored on a recordingumedor may be installed and
stored in the memory device 150 of the computentid@essly or by wire. For
example, the recording medium may be a recordingjumefixedly carrying the program,
including a tape recording medium like a magnetpetor a cassette tape, a disk
recording medium like a magnetic disk, such asxalfle disk or a hard disk, or an
optical disk such as a CD-ROM (Compact Disk Reatit®femory), an MO (Magnet
Optical disk), an MD (Mini Disc), or a DVD (Digitafersatile Disk), a card type
recording medium like an IC (Integrated Circuitjccéincluding a memory card) or an
optical card, or a semiconductor memory such aaskirROM, an EPROM (Erasable
Programmable Read-Only Memory), an EEPROM (ElagtyicErasable Programmable
Read-Only Memory), or a flash ROM.

[0041] As illustrated in FIG. 1, the CAD systentanfigured to include a design
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product data creating unit 11, a design produe demory unit 12, a list creation unit 13,
a design product data input unit 14, a design prodata display unit 15, a component
data display unit 16, a standard component dataaneunit (standard component
database) 17, a standard component searchingd,rihd an alert unit 19.

[0042] The design product data creating unit 1& |ligt creation unit 13, the design
product data input unit 14, the design product dagplay unit 15, the component data
display unit 16, the standard component searchidl8, and the alert unit 19 are
functions implemented by the CPU executing the gaimgstored in the memory device
150 of the computer 100 to control the CAD systerfihe design product data memory
unit 12 and the standard component data memonyidrate included in the memory
device 150 of the computer 100.

[0043] The design product data creating unit 1ate®design product data
representing a design product designed using a §AEm such as a two-dimensional
CAD (Computer Aided Design) system or a three-disimal CAD system. The

design product is composed of a plurality of congous.

[0044] The design product data are data includatg depresenting each of
components that constitute the design product,diieyy data such as design product data
representing the design product, component datagepting the components that
constitute the design product, and positional dgteesenting the position of each of the
components.

[0045] The design product data include a file narfnthe design product data, the
name and product number of the design producthdhee of a designer, the creation date,
and the version. The component data include adilee of the component data, the
name of each component, the number of componéetsnodel number, the name of a
manufacturer, the dimensions, material, surfa@rnrent, price, and delivery date of the
component, and shape data on the component. THitopal data include data

indicative of the position of each component.

[0046] The design product data memory unit 12 stdesign product data created by
the design product data creating unit 11.

[0047] The list creation unit 13 acquires desigodoict data and component data
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recorded in the design product data memory unib X2eate a list (component table) in
which these pieces of data are hierarchically dgesl. As illustrated in FIG. 2, this list
includes the name and product number of a desiptupt, the name and model number
of each component, and the number of components.

[0048] The list creation unit 13 may be implemenrtgda program incorporated in an
existing CAD system to cause the computer 100 ¢éz@e the program. The format
and display state of the list are optional. Whemeiving a request from a designer
through the input device 110 such as the keyboatiteomouse, the list created by the list
creation unit 13 is displayed on the display dei2@ such as a display or printed out
from the output device 130 such as a printer adetke

[0049] The design product data input unit 14 acceniut such as change or addition
of design product data through the input devicesiidh as the keyboard or the mouse.
The change or addition is a generally known CADrafien. Since such the CAD
operation varies depending on the CAD system, ¢i@ldd description thereof will be
omitted here.

[0050] The design product data input unit 14 alszepts input of a modification to a
component through the input device 110 such akeieoard or the mouse, where the
component is displayed on the display device 128 sis the display by the component
data display unit 16. Referring to FIG. 3, the ifiodtion to the component is input in
such a manner that, after using the mouse to mpeénger, displayed on the screen of
the display device 120, into a shape field in wmamerical values and the like of
component data are displayed and clicking thexefise button, a numerical value is
entered through the keyboard or a button to inereaslecrease the numerical value is
clicked using the mouse.

[0051] Asiillustrated in FIG. 4, the design proddata display unit 15 displays, on the
display or the like, an image of a design prodaptesented by design product data
stored in the design product data memory unit 18.this case, all components included
in the design product are displayed in a shapegesepted by shape data included in
component data on the components, and in positepresented by positional data.

[0052] As illustrated in FIG. 3, the component ddisplay unit 16 displays, on the
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display device 120 such as the display, data om eamponent including data such as the
dimensions and the material included in the compbdata, in addition to an image of
the component represented by the component dataistothe design product data
memory unit 12.

[0053] When the component data display unit 16ldi&) on the display device 120,
the data on the component, the design productdigtéay unit 15 may cause the display
device 120 to display the component in a statewfft from that of the other components.
For example, the component may be displayed inra mye-catching color than that of
the other components, surrounded by a double havdérghlighted.

[0054] In the standard component data memory uhitata on the dimensions,
materials, and the like of various standard comptenare stored. The components
registered in the standard component data memairy Tirare called standard
components. The standard components also inckrdestandard components whose
model numbers are automatically determined bas¢keodimensions and the like. On
the other hand, components other than standarda@nfs and semi-standard
components, for which the model numbers are nanaatically determined based on the
dimensions and the like, are called non-standamponents.

[0055] The semi-standard components mean compoeaaktshaving a model number,
in which numerical values (for example., 200 cqraegling to a shaft length of 200 mm),
letters (for example, S corresponding to predetsechcoating), and the like
corresponding to a predetermined dimension (fomge, shaft length L), material,
surface processing, and the like are partiallynpemted, but each of which is not set as a
standard component. The semi-standard componard@gamponent whose price can be
calculated using, for example, a predefined calimndormula based on the above-
mentioned, predetermined dimension and the like vamose delivery date and the like
are predetermined. The semi-standard compongehisrally more expensive and
longer in delivery date than a similar standard ponent.

[0056] The non-standard components are compondrmasevmnodel numbers are
indefinite and which require additional processiudyglitional surface treatment, and the

like to be performed on a specialized product,rastandard product, a specially
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processed product, a standard component, or astandard component. The non-
standard components are components whose pride®rgelates, and the like need to be
inquired from component manufacturers, and whiehganerally more expensive and
longer in delivery date than similar standard congmis or semi-standard components.
[0057] FIG. 3 is a diagram illustrating an examiplevhich a standard component
registered in the standard component data memar s displayed. Here, a “shaft
(standard)” is exemplified as a standard componedere, a model number, a material,
surface treatment (surface finishing), a shaft @i@mD, a shaft length L, a male screw
length F, a female screw length B, a male scremeliar P, and a female screw diameter
N are registered as parameters (registration itefregandard component data associated
with the “shaft (standard).”

[0058] FIG. 5 is a diagram illustrating an examiplevhich a semi-standard
component registered in the standard componennaataory unit 17 is displayed.

Here, the “shaft (standard)” is exemplified asdbmi-standard component. Here, a
model number determining formula, a material, stgfieatment (surface finishing), a
shaft diameter D, a range of the shaft lengthrianged of the male screw length F, a
range of the female screw length B, a male screwelier P, and a female screw
diameter N are registered as parameters of sendata component information
associated with the “shaft (standard).”

[0059] FIG. 6 is a diagram illustrating anothermyde in which a semi-standard
component registered in the standard componennaataory unit 17 is displayed.

Here, an example of performing predetermined amtthati processing on the “shaft
(standard)” as a semi-standard component is dtesdt Here, an additional processing
position X, an additional processing length LX, @andrench groove width W are
registered as parameters of semi-standard compdatnassociated with the “shaft
(standard).”

[0060] When any of the material, the surface fimghthe shaft diameter D, the shaft
length L, the male screw length F, the female sdeegth B, the male screw diameter P,
the female screw diameter N, and the additionaitgssing is not registered in standard

component information or semi-standard compondatnmation, when the shaft length L
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of the semi-standard component is out of a setinge of the shaft length L, when the
screw form of a male screw or a female screw isargarew form defined for a standard
component or a semi-standard component, and whitioaal processing other than the
additional processing predefined for the standandponent or the semi-standard
component is required, the component is a non-atdrcbmponent.

[0061] FIG. 7 is a diagram illustrating an examiplevhich a standard component
associated with “bolt (standard)” is displayed. FI. 7, a model number, a material,
surface treatment, a male screw length D, and a staéw diameter L are registered as
registration items of the standard component. €Sihe shape of a bolt head is defined
as a standard type according to the male screwetigairh, there is no parameter to define
the shape of the bolt head.

[0062] Note that the parameters of the standarcpoment data and the semi-standard
component data illustrated in FIG. 3 and FIG. BI®. 7 are just examples, and all pieces
of data listed in a catalog may be set as paramet@ractice.

[0063] The standard component searching unit 1&kesa for whether a component
modified by the design product data input unit 24éts among standard components
(including semi-standard components; the sameegpbbreinafter) represented by the
standard component data (including the semi-stantanponent data.; the same applies
hereinafter) stored in the standard componentrdataory unit 17. In this case, the
standard component searching unit 18 searcheshiether there is a component having
parameters that match all the parameters of tinel@td component data, i.e., all pieces of
data represented by the standard component ddtaasube dimensions, the material, the
surface treatment, and the like.

[0064] When itis found from the search resultdh®/standard component searching
unit 18 that the modified component does not etisbng the standard components, the
alert unit 19 causes the display device 120 sutheadisplay to display that effect. For
example, a modified portion is displayed in a meye-catching color than that of the
others such as in red, or the modified portiongslighted. The alert unit 19 may also
cause the alert device 160 such as a speaker de\goge a warning tone.

[0065] Further, when it is found from the searcsuits by the standard component
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searching unit 18 that the modified component ame&xist among the standard
components, component data related to the compobeérre the modification and stored
in the design product data memory unit 12 are ogplavith component data in which
only modified data such as dimensions are modified.

[0066] When itis found from the search resultsh®/standard component searching
unit 18 that the modified component exists amorgstandard components, the
component data related to the component beforentukfication and stored in the design
product data memory unit 12 are replaced with stethdomponent data related to a
standard component corresponding to the modifiatpoment.

[0067] FIG. 4 is a diagram illustrating an exampi@ screen 30 on which a design
product is displayed by the design product datalalysunit 15. This screen 30 is
displayed by the design product data display usiahd on the screen 30, an image of a
design product is displayed in a main display &fand hierarchized file names are
displayed in a file name display area 32.

[0068] Animage in which component data relatedrtp component is displayed (see
FIG. 3 and FIG. 5 to FIG. 7) may also be displayedhe screen 30 as needed. The list
(see FIG. 2) created by the list creation unit By fiurther be displayed on the screen 30.
Further, the list created by the list creation d8itmay be output from the output device
130.

[0069] A first example of a processing procedurbd@rocessed by the above-
mentioned CAD system will be described below wéference to a flowchart of FIG. 8

by taking, as an example, a design product maate typo plates coupled through four
shafts and fixed by four bolts.

[0070] Note that this flow illustrates processinfjea a designer completes three-
dimensional design product data using a CAD systedithe design product data display
unit 15 displays, on the display or the like, shdpt& of a design product represented by
the design product data. A step in which the aegrgduct data display unit 15 displays
the shape data corresponds to a display step pféisent invention.

[0071] The designer performs processing to usddsen product data input unit 14

to modify the shape of any component in the degrgduct created using the CAD
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system (S11). Here, suppose that processing tgyetthe shaft length L of any one
shatft of the four shafts from 100 mm to 80 mm idgrened using the CAD system.
[0072] As illustrated in FIG. 3, the model numbé&each shaft is identified from data
in product specifications, such as data indicativime type, the material, the D tolerance,
the hardness, and the surface treatment, in adddidata indicative of dimensions such
as the shaft diameter D, the shaft length L, aadstinew part length F.

[0073] Since the four shafts are identical, thathe file names and model numbers of
these shafts are identical, data indicative oftiedt lengths L of the four shafts are all
changed from 100 mm to 80 mm. A step of acce@manstruction to change the
dimensions of the component through the designymtadhta input unit 14 corresponds
to an acceptance step of the present invention.

[0074] The standard component searching unit 1&kes for whether the modified
shatft is stored as a standard component in thdatdicomponent data memory unit
(S12). Inthis case, a search is first perforneadentify a product type from data used
to identify the product type such as the type ntlagerial, the D tolerance, the hardness,
and the surface treatment. Then, a search isrpetbas to whether data indicative of
the shaft length L in the identified product typ8KAD” in FIG. 3) is any piece of data in
the model number (for example, the second dateeimodel number in FIG. 3), and
whether a standard component with the data indieati 80 mm is stored in the standard
component data memory unit. A step of searchintihbytandard component searching
unit 18 corresponds to a search step of the presemition.

[0075] Note that the shaft length L may be charthenlugh the design product data
input unit 14 from 100 mm to 80 mm in a field inialh shaft component data are
displayed. A step of accepting an instructionharge the dimension of a component
through the design product data input unit 14 etseesponds to the acceptance step of
the present invention.

[0076] In this case, the standard component seayamit 18 searches for whether the
modified shatft is stored as a standard componeheistandard component data memory
unit in the same manner as described above (SEwever, in this case, only the data

indicative of the shaft length L is changed witholidnging the product type (“SFAD” in
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FIG. 3). Therefore, a search may be performed adether a standard component
having data indicative of a shaft length L of 80 iioat the other pieces of data being the
same as the data on the shaft before the modiicatistored in an area of the standard
component data memory unit, in which standard caorapts of the same product type are
stored. A step of searching by the standard coemearching unit 18 in this way also
corresponds to the search step of the presenttiomen

[0077] When the modified shatft is stored as a stehdomponent in the standard
component data memory unit (YES in S12), the degsigduct data creating unit 11 not
only replaces the component data with shape daltetle shaft length L changed, but
also stores, in the design product data memorylZnitcomponent data in which the
model number and file name of the shaft beforarbdification is replaced with the
model number and file name of the modified shaf8}S A step of replacing the model
number of this component corresponds to a modebeuneplacing step of the present
invention.

[0078] Note that the file name of a component mayaklmodel number or a file name
including part of the model number, or may beariame uniquely given by any method.
Further, since part of the components that comstiéudesign product is modified, the
design product data creating unit 11 also changedile name related to the modified
design product and stores the changed file nantfeeinlesign product data memory unit
12 (S14). In this regard, however, only a versibthe file name may be changed.
[0079] Then, the design product data display unitduses the display device 120 to
display shape data on the design product aftecdhgonent is modified (S15). A step
of redisplaying design product data after the camepbis modified corresponds to a
redisplay step of the present invention.

[0080] When the shaft length L is changed from &00 to 98 mm, the data may be
stored in the standard component data memory drasla semi-standard component
though not as a standard component. Even in suabe the design product data
creating unit 11 replaces the model number andhéilae of the shaft before the
modification with the model number and file namehe semi-standard component, and

stores the replaced model number and file nameeidlésign product data memory unit
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12 (S13).

[0081] The semi-standard component may vary irepdelivery date, and the like
according to the dimension of the shaft length Therefore, it is preferred to prestore, in
the standard component data memory unit 17, aletimu formula or the like using the
shaft length L as a parameter in order to obtaim-ségandard component data by setting
the price, delivery date, and the like of the miedifshaft as the calculation results. In
this case, the price of the modified componentlEpresented automatically to the
designer. A step of calculating the price of thizdified component corresponds to a
price calculation step of the present invention.

[0082] On the other hand, when the shaft length ¢hianged from 100 mm to 1000
mm, the modified shaft may not be stored in theda#ed component data memory unit 17
as neither a standard component nor a semi-standarponent (NO in S12).

[0083] In this case, since the designer is likelynake a mistake, the alert unit 19
causes the display device 120 or the alert dedad issue such a warning that the
modified shaft will correspond to neither a staddasmponent nor a semi-standard
component in order to call designer’s attentior6jS1 A step of issuing the warning by
the alert unit 19 corresponds to an alert step@ptesent invention.

[0084] Since the model number based on the modklrenfile name based on the
model number are not automatically determinedifemhodified component, a model
number and a file name changed from those beferettange are created by any method,
and these are stored in the design product datsomgemit 12 (S17).

[0085] Then, the design product data display unitduses the display device 120 to
display the shape data on the design productthfteromponent is modified (S15).
[0086] As described above, according to the fixsingple, when the modified
component is a standard component (YES in S12yhen the dimensions of the
modified component fall within a range of dimensiai semi-standard components
(YES in S12), the model number of the modified comgnt is automatically replaced
with a model number of the standard component (S1Bhus, the designer is not
required to check whether the modified componeatstandard component or a semi-

standard component, and check on the model numbeha like of the modified
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component, and this can simplify the design work.

[0087] As for a component manufacturer, the risk@hg unable to receive an order
for a component, for which the order is expecteldgoeceived as a standard component
listed in a catalog at first, due to the desigmgeeof the component can be reduced.
Further, when creating a list after a componentaslified, the list creation unit 13 can
automatically create a list in which the model nemtsf the component is replaced with a
changed model number.

[0088] Further, when a component is modified, @ffiame related to the component is
automatically changed (S17), and this can prevennéusion between file names before
and after the modification.

[0089] On the other hand, when the modified compbigenot a standard component
(NO in S12), a warning is issued on the displayae®20 or from the alert device 160
(S16), and this can urge the designer to adoralatd component which is generally
inexpensive and the delivery date of which is earli

[0090] A second example of a processing procedube tprocessed by the above-
mentioned CAD system will be described below wéference to a flowchart of FIG. 9

by taking the same design product as an example.

[0091] The designer performs processing to usedisegn product data input unit 14

to modify the shape of any component in the degrgduct created using the CAD
system (S21). Here, suppose that additional psowpso notch any one of the four
shafts is performed using the CAD system.

[0092] In this case, since the four shafts aretidal that is, the file names and model
numbers of these shafts are identical, the notadded to all the four shafts. When the
notch is added to only one shatft, there is a neeabke the file name given to the shaft
different from the file name given to the otherfsha The component obtained by
performing the additional processing on the stashdamponent is no longer the standard
component. However, if the additional processsgredefined, the component can be a
semi-standard component.

[0093] Therefore, a search is performed as to vemetie notch added to the shatft is

stored in the standard component data memory drasthe additional processing
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predefined for the standard component (S22). ithdéise, a search is performed as to
whether a standard component having data indicafittee additional processing
corresponding to data indicative of predeterminetkdsions of the notch, and other data
being the same as the data on the shaft beforadbdication is stored in the standard
component data memory unit.

[0094] When the notch added to the shaft is stordlde standard component data
memory unit 17 as additional processing predeffoethe standard component (YES in
S22), the design product data creating unit 1Jonbt replaces the component data with
shape data in which the notch is added, but atsesstin the design product data memory
unit 12, component data in which the model numberfde name of the shaft before the
modification is replaced with the model number &ledname of the modified shaft (S23).
[0095] Then, like in the first example mentionedwad the design product data
creating unit 11 also changes the file names ctlatéhe modified design product and the
component, and stores them in the design prodt&tdamory unit 12 (S24). Then, the
design product data display unit 15 causes théagisievice 120 to display shape data on
the design product after the component is subjeotéte additional processing (S25).
[0096] On the other hand, when the shape afteshibé is subjected to the additional
processing is not stored in the standard compateatmemory unit 17 as the additional
processing predefined for the standard componddtiiNs22), the alert unit 19 causes
the display device 120 or the alert device 16@s$0e such a warning that the modified
shaft will not correspond to any semi-standard camept in order to call designer’s
attention (S26).

[0097] Then, like in the first example mentionedad, the model number and file
name of the modified component are created anddtorthe design product data
memory unit 12 (S27), and the design product diafalal/ unit 15 causes the display
device 120 to display shape data on the desigrupt@dter the component is subjected to
the additional processing (S25).

[0098] As described above, according to the seemathple, when the shape of the
modified component matches the shape of a seniatdicomponent (YES in S22), the

model number of the modified component is autoraliyiceplaced with a model number
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related to the standard component or the semi-atdrmbmponent (S23). Thus, the
designer is not required to check whether the nemtifomponent is a standard
component or a semi-standard component, and chettleanodel number and the like of
the modified component, and this can simplify teeign work.

[0099] Further, when the dimensions of the modiGiechponent are not determined to
be the dimensions of a semi-standard componentriN822), a warning is issued from
the display device 120 or the alert device 160 JS2& this can make the designer
become aware of the need to modify the shape afdhmponent into a semi-standard
component.

[0100] A third example of a processing procedurkd@rocessed by the above-
mentioned CAD system will be described below wéference to a flowchart of FIG. 10
by taking the same design product as an example.

[0101] The designer performs processing to usddsen product data input unit 14
to modify the shape of any one of components irdésegn product created using the
CAD system (S31). Here, suppose that the progessiohange the female screw
diameter N of any one of the four shafts from 5 tomd mm is performed using the CAD
system. Note that the female screw diameter Nimeaghanged from 5 mm to 4 mm in
a field in which shaft component data are displdygthe design product data input unit
14.

[0102] In this case, since the four shafts aretidah that is, the file names and model
numbers of these shafts are identical, the fencaésdiameters N of the four shafts are
all changed from 5 mm to 4 mm.

[0103] A search is performed as to whether the fremtishatft is stored as a standard
component in the standard component data memory éri532). In this case, a search
is performed as to whether a standard componeimdpdata indicative of a female screw
diameter N of 5 mm and other data being the sartteeagata on the shaft before the
modification is stored in the standard componetd deemory unit. When the modified
shatft is stored as the standard component in @éimelatd component data memory unit 17
(YES in S32), the design product data creating Lthihot only replaces the component

data with shape data in which the female screw eianN is changed, but also stores, in
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the design product data memory unit 12, componatat id which the model number and
file name of the shaft before the modificationaplaced with the model number and file
name of the modified shaft (S33).

[0104] Further, since the female screw diametef th@shaft is changed from 5 mm
to 4 mm, the male screw diameter L of a bolt sctetegether with the female screw of
the shaft needs to be changed from 5 mm to 4 mm.

[0105] Therefore, a search is performed as to vemetie modified bolt is stored in the
standard component data memory unit 17 as a sthodarponent or a semi-standard
component (S34).

[0106] When the modified bolt is stored in the df@ml component data memory unit
as a standard component or a semi-standard conpfied in S34), the design product
data creating unit 11 not only replaces the compiodata with shape data in which the
male screw diameter L is changed, but also storélse design product data memory unit
12, component data in which the model number dachéime of the bolt before the
modification is replaced with the model number &ledname of the modified bolt (S35).
[0107] Further, since part of the components tbasttute the design product are
modified, the design product data creating uniatsd changes the file name related to
the design product and stores the changed file rathe design product data memory
unit 12 (S36). In this regard, however, only asi@r of the file name may be changed.
[0108] After that, the design product data displait 15 causes the display device 120
such as the display to display shape data on gigrdproduct including the modified
shaft and the bolt modified in association there&37).

[0109] On the other hand, when the modified shiafiadt is not stored in the standard
component data memory unit 17 as a standard compona semi-standard component
(NO in S32 or NO in S34), the alert unit 19 caubkesdisplay device 120 or the alert
device 160 to issue a warning in order to callglesi's attention (S38).

[0110] Then, like in the first example mentionedwad the model numbers and file
names of the modified component and the componedified in association therewith
are created and stored in the design product daaony unit 12 (S39), and the design
product data display unit 15 causes the displaicded20 to display design product data
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after these components are modified (S38).

[0111] A fourth example of a processing procedaried processed by the above-
mentioned CAD system will be described below wéference to a flowchart of FIG. 11
by taking the same design product as an example.

[0112] The designer performs processing to usddsen product data input unit 14
to change any one of components in the design ptateated using the CAD system to
another component of a similar type (S41). Héredesign product data input unit 14
accepts an instruction to change a bolt to andgiperof bolt in a field in which bolt
component data are displayed.

[0113] Since there are a wide variety of bolts ewugh the male screw length L and
the male screw diameter D are the same, the desigleets an appropriate type of bolt in
consideration of the intended use and the like.

[0114] In the standard component data memory uhitata on standard components
and semi-standard components are stored hieralflglacaording to the component types
such as shatft, bolt, and nut. Then, predefinectdgions are given to all the standard
components and semi-standard components as pararfoeteach type of component.
For example, the male screw length L and the n@énsdiameter D are given to all
types of bolts as parameters. If these paramaterthe same, different types of
components can also be replaced.

[0115] Therefore, when a bolt before change is ghdro a type of bolt stored in the
standard component data memory unit 17 as a sthodarponent or a semi-standard
component, the design product data creating uniahlnot only replace component data
with shape data on the changed type of bolt, Isat stiore, in the design product data
memory unit 12, component data in which the modetlber and the file name before the
change are replaced with the model number andl¢éheadme of the changed bolt (S42).
A step in which the design product data creatinglihreplaces the type of component
corresponds to a related component changing st giresent invention.

[0116] Then, like in the first example mentionedwad the file names of the modified
design product and component are created and stotlee design product data memory
unit 12 (S43).
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[0117] The design product data display unit 15 eaubke display device 120 to display
design product data replaced to fit the changetdsbaied in the design product data
memory unit 12 to the parameters of the bolt betloeechange (S44).

[0118] As described above, according to the foexiéimple, the changed component
can be placed in the position of the componentrbdfee change.

[0119] While the embodiment of the present invantias been described with
reference to the accompanying drawings, the presesmtion is not limited to the

embodiment.

Description of Reference Numerals

[0120] 11...design product data creating unit, 12sigleproduct data memory unit,
13...list creation unit, 14...design product data trymit, 15...design product data
display unit, 16...component data display unit, Xkfandard component data
memory unit, 18...standard component searching ud®,...alert unit, 20...screen,
21...main display area, 22...file name display are&Q0...computer, 110...input
device, 120...display device, 130...output device40.1communication device

150...memory device, 160...alert device.
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CLAIMS

1. A method of causing a display device to disglashape of a component based
on component data on a computer including the alsplevice and an input device,
comprising:

an acceptance step of accepting an instructiomotdify a component from the
input device;

a search step of searching for whether a modifoeaponent after the
modification in accordance with the accepted irtdton is stored in a standard
component data memory unit in which data on a pityraf standard components each
including at least dimensions that define the slaaguea model number are prestored,

a model number replacing step in which, in a gdsere the modified
component after the modification is searched irstrech step to be stored in the
standard component data memory unit, the model sugftihe component before the
modification is replaced with the model numbertedao the standard component; and

a redisplay step of displaying, on the displayick\vthe shape of the
component based on shape data of the modified azempon which the instruction is

accepted.

2. The method according to claim 1, wherein

the computer includes an alert device, and

the method further comprises an alert step ofiocgube alert device to issue a
warning in the case where the modified componesgasched in the search step not to be

stored in the standard component data memory unit.
3. The method according to claim 1 or 2, wherem itistruction to modify the
component includes an instruction to modify at lemse of the dimensions that define

shape data of the component.

4. The method according to claim 2, wherein
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a range of dimensions related to at least onleeoflimensions that define shape
data of the component is included in the standandponent data memory unit,

in the case where a modified dimension of the aorept is searched in the
search step to be out of the range of dimensibesyaring is issued in the alert step, and

in the case where the modified dimension of thepmnent is searched in the
search step to be within the range of dimensitresptodel number of the component
before the modification is replaced with a modehber corresponding to the modified

dimension in the model number replacing step.

5. The method according to any one of claims 1], tehkrein the instruction to

modify the component includes an instruction to ifyoshape data of the component.

6. The method according to any one of claims 1, teHerein the instruction to
modify the component includes an instruction to ifyoak least any piece of data in the

data on the component.

7. The method according to claim 4, further conipgs

a price calculation step of calculating a pricéhaf modified component
according to a length of the modified dimensiothie case where the modified
dimension of the component is searched in the Bedep to be within the range of
dimensions; and

a price display step of causing the display detoatisplay the price calculated

in the price calculation step.

8. The method according to any one of claims 1, tehérein a delivery date or a

price of the component is included in the data.

9. The method according to any one of claims 1], tetrein the instruction to
modify the component includes an instruction to ifyoal shape of at least one portion of

the component.
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10. The method according to claim 9, wherein

data on a semi-standard component in which theesbiat least one portion of
the component is modified are prestored in thedstahcomponent data memory unit,
and

in the case where the modified shape of the coemaafter the modification is
searched in the search step to match with thasefra-standard component, the model
number of the component before the modificatioedaced in the model number
replacing step with a model number generated acuwptd the semi-standard component

after the modification.

11. The method according to claim 9 or 10, wheireihe case where the modified
shape of the component after the modification asceed in the search step to match with
that of the standard component, the model numbgreofomponent before the
modification is replaced in the model number replgstep with a model number related

to the standard component after the modification.

12. The method according to any one of claimslltdurther comprising

a list creation step of creating a list includaideast the model number of the
displayed component,

wherein in the case where the model number iacedlin the model number
replacing step with the model number after the fication, a list in which the model
number is replaced with the model number aftembdification is created in the list

creation step.

13. The method according to any one of claims 4at@ 11, further comprising a
file name changing step in which, in the case whie@enodel number of the component
is replaced in the model number replacing stepe @ame related to data including the

shape data and model number of the component igetda
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14. The method according to any one of claims1i3tovherein the instruction to

modify the component includes an instruction tongfeathe model number.

15. The method according to claim 11 or 13, wherein

data on basic dimensions that define dimensioasbafsic shape of the
standard component are included in data on theatdrcomponent stored in the standard
component data memory unit, and

in the case where the modified shape of the coemaa searched in the search
step to match with that of the standard comportkeatstandard component after the
modification is displayed in the redisplay steprtatch basic dimensions of the standard

component to the basic dimensions of the standargbonent before the modification.

16. The method according to any one of claimsI5idurther comprising

a related component changing step in which, ircse where the instruction to
modify the component is accepted from the inputaden the acceptance step, shape
data of the component is changed to shape dataotiier component related to the
component on which the instruction to modify isequted,

wherein a shape based on the shape data of thEooemt changed in the

related component changing step is also redispliaytak redisplay step.

17. A program causing a computer including a disgkvice and an input device
to execute:

an acceptance step of accepting an instructiomotdify a component from the
input device;

a search step of searching for whether a modifedponent on which the
instruction is accepted is stored in a standardpoom@nt data memory unit in which data
on a plurality of standard components each inclyidineast dimensions that define the
shape and a model number are prestored;

a model number replacing step in which, in the calsere the modified

component is searched in the search step to lestothe standard component data
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memory unit, the model number of the componentredfte modification is replaced
with the model number related to the standard compip and

a redisplay step of displaying, on the displayicewhe shape of the
component based on shape data of the modified asempon which the instruction is

accepted.





